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(57) A management torque value smaller than a
specified torque value is defined beforehand, and a
screw ring-form, plug management gauge (11), which is
capable of being screwed with plug (3), is prepared.
Gauge (11) is provided with marked lines (14a, 14b)
showing upper and lower limit positions of tolerance of
the orientation of ground electrode (33) when plug (3)
and gauge (11) have been screwed with each other.
When plug (3) and gauge (11) have been screwed with
each other and tightened at the management torque val-
ue, suitability of the phase position in the rotational di-
rection is evaluated and managed by whether or not
ground electrode (33) of plug (3) is in a range of marked
lines (14a, 14b) showing the upper and lower limit posi-
tions of the tolerance. With this, it becomes possible to
conduct a phase management with consideration of the
crushing deformation characteristics of the gasket even
with a torque lower than the specified tightening torque.
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Description

TECHNICAL FIELD

[0001] The present invention relates to a quality control
method of a screwed shaft component or a screwed hole,
and a gauge and a gauge set for the quality control. It
relates to a quality control method of, for example, a male
screw portion of a spark plug that is to be mounted on a
cylinder head of an internal combustion engine and the
corresponding plug hole (screwed hole), and a gauge
and a gauge set for the quality control.

BACKGROUND TECHNOLOGY

[0002] As publicly known, a spark plug (herein simply
referred to as "plug") that is mounted on a cylinder head
of an engine is fixed through a gasket in a manner that
its forward-end portion side faces a combustion chamber
by screwing the male screw portion on the metal main
body side into the female screw portion on the plug hole
side. In this case, there is a demand that the orientation
(phase position in the rotational direction) of the ground
electrode corresponding to the center electrode while
facing the combustion chamber, should be adjusted to a
particular orientation, from the viewpoints of cancelling
the combustion variation among cylinders, improving the
ignition quality, improving the fuel consumption, etc.
[0003] As a measure for that, there is proposed, for
example, a method for producing spark plugs by using a
male screw jig for producing spark plugs, as described
in Patent Publication 1. According to the technology de-
scribed in this Patent Publication 1, it is described that a
screw-cutting phase angle range α is specified between
the arrangement selection position of the ground elec-
trode, which is capable of achieving the optimum ignition
performance of the engine, and the origin position of the
male screw jig by screwing the male screw jig into the
plug hole on the side of the cylinder head. Furthermore,
it is described that the joint position or joint-expected po-
sition of the ground electrode is defined as a joint phase
angle range α0 at a position corresponding to the screw-
cutting phase angle range α, which is already specified
by using the male screw jig, on the basis of the origin
position on the side of the female screw jig, by screwing
the female screw jig on the male screw portion on the
side of the spark plug.
[0004] As publicly known, a plug is equipped before-
hand with a gasket. When a plug is tightened and fixed
to a plug hole on the side of the cylinder head, the gasket
is crushed and deformed to secure a predetermined seal-
ing performance. The actual orientation of the ground
electrode is also largely dependent on the quality varia-
tion of the gasket and the crushing deformation charac-
teristics. For example, as the crushing deformation char-
acteristics of the gasket change, the degree of tightening
of the plug also changes accordingly. Therefore, it is in-
sufficient to conduct only the phase management of the

joint position of the ground electrode as described in the
above Patent Publication 1, in order to achieve the ex-
pected object. Thus, there is yet room for improvement.
[0005] On the other hand, it is also possible on the side
of plug manufacturers to do a quality assurance to include
the crushing deformation characteristics of gaskets. In
that case, a gasket-equipped plug is tightened with a
specified tightening torque as an inspection before ship-
ping. Therefore, the gasket is every time necessarily sub-
ject to the crushing deformation. With this, its reuse be-
comes impossible. Furthermore, it leads to a result con-
trary to the fundamental principle of the manufacturers
to ship plugs including gaskets under a brand-new con-
dition from the viewpoint of sealing property assurance.
Thus, it is not realistic.

PRIOR ART PUBLICATIONS

PATENT PUBLICATIONS

[0006] Patent Publication 1: Japanese Patent Applica-
tion Publication 2002-141156.

SUMMARY OF THE INVENTION

[0007] The present invention has been made by focus-
ing on the above-mentioned task, and it is an object to
provide a method capable of conducting a phase man-
agement in view of the crushing deformation character-
istics of the gasket even if it is a torque lower than the
specified tightening torque, etc.
[0008] The present invention is a method for previously
managing the phase position in the rotational direction
when a screwed shaft component that demonstrates a
sealing function by plastic deformation is tightened to a
female screw portion, which is the corresponding
screwed hole, with a specified torque value. The screwed
shaft component herein is supposed to be, for example,
a spark plug that is previously equipped with a gasket as
a sealing component subjected to plastic deformation. A
management torque value lower than the above-men-
tioned specified torque value is previously determined,
and a screwed ring-form gauge that is capable of being
screwed on the screwed shaft component is prepared.
[0009] Then, there are each provided, on the gauge,
indicators showing the upper and lower limit positions of
the tolerance of the phase position in the rotational di-
rection in the screwed shaft component, when the
screwed shaft component and the gauge are screwed
together and tightened with the management torque val-
ue. It evaluates suitability of the phase position in the
rotational direction by whether or not a reference portion
at the phase position in the rotational direction in the
screwed shaft component is within a range of indicators
indicative of the upper and lower limit positions of the
tolerance, when the screwed shaft component and the
gauge are screwed together and tightened with the man-
agement torque value.
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[0010] According to the present invention, with respect
to a screwed shaft component that demonstrates a seal-
ing function by achieving plastic deformation, it is possi-
ble to evaluate and manage the phase position in the
rotational direction of the screwed shaft component, on
the assumption that it has been tightened with the spec-
ified torque, without applying the specified torque. There-
fore, it is not necessary to subject the sealing function
section to plastic deformation, and it does not lower the
sealing performance, either.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011]

Fig. 1 is a perspective view showing an external
shape of a spark plug as a more specific configura-
tion for implementing the present invention.
Fig. 2 is a sectional diagram showing a schematic
structure of a cylinder head on which the spark plug
of Fig. 1 is mounted.
Fig. 3 is an enlarged view of "a" section in the plug
hole of Fig. 2.
Fig. 4 is a sectional diagram showing a condition in
which the spark plug is mounted into the plug hole
of Fig. 3.
Fig. 5 is a characteristic graph showing a correlation
between the tightening torque of the spark plug and
the orientation of the ground electrode.
Fig. 6 is similarly a characteristic graph showing a
correlation between the tightening torque of the
spark plug and the orientation of the ground elec-
trode.
Fig. 7 is similarly a characteristic graph showing a
correlation between the tightening torque of the
spark plug and the orientation of the ground elec-
trode.
Fig. 8(A) is a perspective view showing a relation
between the plug shown in Fig. 1 and the plug man-
agement gauge. Fig. 8(B) is a perspective view
showing a condition in which the plug management
gauge has been screwed on the plug.
Fig. 9 is a diagram showing a relation between the
characteristic shown in Fig. 7 and the plug manage-
ment gauge shown in Fig. 8.
Fig. 10 is a bottom view of the plug management
gauge shown in Fig. 8.
Fig. 11(A) is a perspective view showing a relation
between the plug management gauge shown in Fig.
8 and the plug-hole management gauge. Fig. 11(B)
is a perspective view showing a condition in which
the plug management gauge and the plug-hole man-
agement gauge of Fig. 11(A) have been screwed
together.
Fig. 12 is a perspective view showing a relation be-
tween the plug-hole management gauge shown in
Fig. 11 and the plug hole.
Fig. 13 is a perspective view showing a modified ex-

ample of the plug-hole management gauge shown
in Fig. 11.

MODE FOR IMPLEMENTING THE INVENTION

[0012] Figs. 1-10 are views showing a more specific
mode for implementing the present invention. In partic-
ular, Fig. 1 shows an external shape of spark plug (herein
referred to as simply "plug") 3 as a screwed shaft com-
ponent. Figs. 2-4 show the structure of cylinder head 1
on which the above plug 3 is mounted.
[0013] In plug 3 produced as a mass-produced item
by a plug manufacturer, as shown in Fig. 1, its metal main
body 4 is formed with large-diameter barrel portion 5 and
hexagonal portion 6, and is formed with male screw por-
tion 7 adjacent to barrel portion 5. Furthermore, gasket
8 as a sealing component that is subjected to plastic de-
formation by a predetermined tightening torque is previ-
ously mounted on the side below neck of barrel portion
5. Center electrode 32 stands to project from the front
end side of metal main body 4, and main metal body 4
is provided with generally L-shaped, ground electrode 33
corresponding to center electrode 32.
[0014] This plug 3 is previously determined in a manner
that the phase in the rotational direction (the position in
the rotational direction) of the screw-cutting start position
of male screw portion 7 and the orientation (the direction
in which ground electrode 33 is oriented) of ground elec-
trode 33, when tightened to female screw portion 10 on
the side of plug hole 2 in the after-mentioned cylinder
head 1 with a specified torque value (herein, set at, for
example, 10 N·m 6 α), are each managed in the produc-
tion stage so that the relative positional relation of both
becomes a particular positional relation. For example,
the phase in the rotational direction of the screw-cutting
start position of male screw portion 7 and the orientation
of ground electrode 33 when tightened at the specified
torque value are made to previously agree with each oth-
er.
[0015] On the other hand, as shown in Figs. 2 and 3,
cylinder head 1 is formed at each cylinder with a plug
hole 2 in the form of a stepped hole, which is opened into
combustion chamber Q. Plug 3 shown in Fig. 1 is mount-
ed relative to this plug hole 2 in a screwed mode of Fig.
4. Plug hole 2 on the side of cylinder head 1 is formed of
small diameter portion 2a close to combustion chamber
Q and large diameter portion 2b connected thereto. Seat-
ing surface 9 is formed at a middle portion therebetween,
and female screw portion 10 as a screw hole is formed
on small diameter portion 2a. Plug 3 is tightened and
fixed onto cylinder head 1 due to a screw action by a
screwing of male screw portion 7 and female screw por-
tion 10 together as a result of tightening of plug 3 at the
specified torque value previously specified, and barrel
portion 5 on the side of plug 3 is seated on seating surface
9 through gasket 8. As a result, center electrode 32 and
its corresponding ground electrode 33 face combustion
chamber Q.
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[0016] Herein, as mentioned above, if the phase in the
rotational direction (the position in the rotational direction)
of the screw-cutting start position of male screw portion
7 and the orientation (the direction in which ground elec-
trode 33 is oriented) of ground electrode 33, when tight-
ened to female screw portion 10 on the side of plug hole
2 in the after-mentioned cylinder head 1 with a specified
torque value, are each managed in the production stage
so that it is previously determined that the relative posi-
tional relation of both becomes a particular positional re-
lation, and if it is managed in a manner that the phase in
the rotational direction of the screw-cutting start position
of female screw portion 10 on the side of plug hole 2
similarly becomes a particular position, ground electrode
33 is always made to have a particular orientation in prin-
ciple by only tightening plug 3 relative to plug hole 2 at
the specified torque value. Therefore, ground electrode
33 becomes a reference portion of the phase position in
the rotational direction in plug 3.
[0017] On the other hand, when plug 3 is tightened into
plug hole 2, gasket 8 is interposed between plug 3 and
seating surface 9 for securing sealing property and is
subjected to crushing deformation (plastic deformation).
Therefore, it is not possible to neglect dimensional vari-
ation, crushing deformation characteristics, etc. of this
gasket 8. With no quantitative grasp of these crushing
deformation characteristics, etc. of gasket 8, it is not pos-
sible to accurately manage the orientation of ground elec-
trode 33, as mentioned above.
[0018] It is usual that the specified torque value when
tightening and fixing plug 3 into plug hole 2 on the side
of cylinder head 1 has upper and lower tolerances relative
to the standard value (mean of the specified torque val-
ues), as exemplified above as, for example, 10 N·m 6
α. Therefore, a correlation between the specified torque
value, the orientation of ground electrode 33, and the
crushing deformation characteristics of gasket 8 is as-
sumed to have characteristics shown in Fig. 5 on the
basis of a statistical method of experimental results, etc.
In Fig. 5, the standard value of the specified torque values
is denoted by mean, and similarly the maximum tolerance
of the specified torque value is denoted by the upper limit,
and the minimum tolerance of the specified torque value
is denoted by the lower limit. It is ideal that each plug 3
is guaranteed to satisfy the characteristics of Fig. 5 at
the time of shipment of plug manufacturers. As men-
tioned above, when plug 3 is tightened at the specified
torque value at an inspection stage to guarantee the char-
acteristics of Fig. 5, gasket 8 is subjected to crushing
deformation each time. Therefore, it is not realistic.
[0019] Thus, in the present embodiment, a concept of
management torque value smaller than the specified
torque value is introduced, and this management torque
value is previously set at a particular value. For example,
as mentioned above, if the specified torque value (mean)
for tightening plug 3 is set at, for example, 10 N·m 6 α,
the management torque value is set at a value extremely
smaller than the specified torque value (mean), that is,

for example, 0.5 N·m, at which, even if plug 3 with gasket
8 is tightened, the gasket is not subjected to crushing
deformation.
[0020] Characteristics shown in Fig. 6 are obtained by
determining a correlation between this management
torque value, the orientation of ground electrode 33, and
crushing deformation characteristics of gasket 8 by a sta-
tistical method of experimental data, etc. and then su-
perposing it on the characteristics of Fig. 5. As is clear
from Fig. 6, under the management torque value, disper-
sion of the orientation of ground electrode 33 and crush-
ing deformation characteristics of gasket 8 is relative
large, but it becomes the same as the characteristics of
Fig. 5 at the specified torque value.
[0021] Only mean characteristic M of Fig. 6 is extracted
and copied into Fig. 7. The correlations of Figs. 5 and 6
forming the basis of mean characteristic M of Fig. 7 are
based on data collected by tightening, for example, an
exclusive, screwed ring form, gauge or jig made by tool
steel or the like relative to plug 3 equipped with gasket
8. More strictly speaking, due to the difference of material
of the corresponding side, it does not reproduce the ac-
tual mounting condition when plug 3 has been tightened
relative to plug hole 2 of cylinder head 1 produced by,
for example, aluminum alloy, etc.
[0022] Thus, with respect to a characteristic similar to
mean characteristic M of Fig. 7, as the mean character-
istic when tightened to plug hole 2 of the actual cylinder
head 1 is shown, it results in N of Fig. 7. This is an example
due to the difference of torque coefficient between the
material of cylinder head 1 and the material of the gauge
or jig. When paying attention to the dispersion of the ori-
entation of ground electrode 33, characteristic N be-
comes relatively smaller than characteristic M. When
paying attention to the phases of three points of M1, M2
and N1 of Fig. 7, as a matter of course, point M1 at the
management torque value has a tendency of delay rel-
ative to point N1 in phase, and point M2 has a tendency
of being in advance of point N1 in phase, in the direction
of tightening plug 3.
[0023] Upon conducting quality control of plug 3 pro-
duced, as shown in Figs. 8(A) and 8(B), there is used a
screw ring-form, plug management gauge 11 having fe-
male screw portion 12a. This plug management gauge
11 is produced, for example, by using plug 3 itself finished
with a high precision as a master gauge and copying this.
It is formed at a center portion of gauge main body 12 of
a predetermined thickness with female screw portion 12a
capable of being screwed on male screw portion 7 on
the side of plug 3. It is formed on the outer peripheral
surface with a two-sided width portion, which becomes
an indicator of the orientation of the after-mentioned
ground electrode 33, that is, two-sided width portion 13,
which can be observed from outside.
[0024] The relation between screw ring-form, plug
management gauge 11 shown in Fig. 8 and the mean
characteristics shown in Fig. 7 is shown in Fig. 9. Line
N1 of Fig. 9 is nothing else than phase of point N1 of
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mean characteristics N of Fig. 7. It shows the orientation
of ground electrode 33 when plug 3 has been tightened
relative to plug hole 2 of cylinder head 1 at mean of the
specified torque value, that is, the center orientation in
dispersion of the orientation of ground electrode 33, and
in turn the target orientation of ground electrode 33.
Therefore, two-sided width portion 13 of plug manage-
ment gauge 11 is formed to be parallel with this line N1.
[0025] Line M2 of Fig. 9 is nothing else than phase of
point M2 of mean characteristics M of Fig. 7. As men-
tioned above, it shows the orientation of ground electrode
33 when plug 3 has been tightened relative to the screw
ring-form gauge or jig at mean of the specified torque
values, that is, the center orientation of the dispersion of
the orientation of ground electrode 33. Furthermore, line
M1 of Fig. 9 is nothing else than phase of point M1 of
mean characteristics M of Fig. 7. As mentioned above,
it shows the orientation of ground electrode 33 when plug
3 has been tightened relative to the screw ring-form
gauge or jig at management torque value smaller than
the specified torque value. Therefore, line M1 of Fig. 9
has a tendency of delay relative to line N1 in phase, and
line M2 has a tendency of being in advance of line N1 in
phase, in the direction of tightening plug 3.
[0026] Thus, with respect to gauge main body 12 of
plug management gauge 11 shown in Figs. 8(A) and 8
(B), as shown in these drawings and Fig. 10, on one
surface 12b, to which ground electrode 33 faces when
this has been screwed with plug 3 and tightened, two
marked lines 14a and 14b as observable indicators are
formed by scribed lines, etc.
[0027] Specifically, supposing that line N1 and line M1
of Fig. 9 are copied into Fig. 10 as they are, as mentioned
above, line N1 of Fig. 10 shows the orientation of ground
electrode 33 when plug 3 has been tightened relative to
plug hole 2 of cylinder head 1 at mean of the specified
torque values, that is, the center orientation in dispersion
of the orientation of ground electrode 33, and in turn the
target orientation of ground electrode 33. Furthermore,
as mentioned above, line M1 of Fig. 10 shows the orien-
tation of ground electrode 33 when plug 3 has been tight-
ened relative to the screw ring-form gauge or jig at the
management torque value smaller than the specified
torque value. Therefore, the upper limit position (the ad-
vance side in the rotational phase direction) of dispersion
of the orientation of ground electrode 33 when plug 3 has
been tightened at the management torque value is
formed as marked line 14a, and the lower limit position
(the delay side in the rotational phase direction) is formed
as marked line 14b. A sectorial region surrounded by
these marked lines 14a, 14b is nothing else than disper-
sion of ground electrode 33 under the management
torque value shown on the leftist side of Fig. 6.
[0028] Although line N1 itself of Fig. 9 is not copied nor
formed as the marked line on gauge main body 12 of
Figs. 8 and 10, as mentioned above, line N1 is copied
and formed as two-sided width portion 13, which is par-
allel therewith.

[0029] Therefore, in quality control of plug 3 on the side
of plug manufacturers, as shown in Fig. 8, when tighten-
ing plug management gauge 11 relative to male screw
portion 7 of plug 3, as mentioned above, it is tightened
under the management torque value smaller than the
specified torque value. At that time, whether or not the
orientation of ground electrode 33 is in the region sur-
rounded by two marked lines 14a, 14b is checked by
visual inspection to evaluate suitability of orientation of
ground electrode 33. Only if the orientation of ground
electrode 33 is in the region surrounded by two marked
lines 14a, 14b, there is guaranteed at least a quality of
the orientation of ground electrode 33 on the side of plug
manufacturers.
[0030] Furthermore, when plug 3 thus guaranteed on
the side of a plug manufacturer is actually tightened rel-
ative to plug hole 2 on the side of cylinder head 1 as
shown in Fig. 4, it is tightened by aiming at mean of the
specified torque values. Therefore, this is nothing else
but a tightening by which line N1 takes the position of the
former line M1 in Fig. 10. As a result, when plug 3 has
actually been tightened relative to plug hole 2 on the side
of cylinder head 1, even if the orientation of ground elec-
trode 33 has dispersed, it fits into the range of dispersion
A of Fig. 6. With this, it becomes possible to always adjust
the orientation of ground electrode 33 of plug 3 mounted
on cylinder head 1 to a particular orientation.
[0031] Herein, the above-mentioned marked lines 14a,
14b as indicators function as only marks. Therefore, in
place of this, it is optional to take a manner of putting
arbitrary markings such as punching, painting, etc.
[0032] Next, the management method of plug hole 2
on the side of cylinder head 1 shown in Figs. 2 and 3 is
explained.
[0033] As mentioned above, in order to always adjust
the orientation of ground electrode 33 of plug 3 mounted
on cylinder head 1 to a particular orientation, it is neces-
sary to conduct a management that the screw-cutting
start position in female screw portion 10 of plug hole 2
also takes a particular phase in the rotational direction.
Upon this, due to the relation between male screw portion
7 and female screw portion 10 screwed with each other,
it is also desirable to manage female screw portion 10
on the side of plug hole 2 by the same standard as that
of male screw portion 7 on the side of plug 3. Thus, plug
hole management gauge 15 shown in Fig. 11 is produced
on the basis of the above plug management gauge 11 in
a manner of copying this.
[0034] In more detail, as mentioned above, with re-
spect to cylinder head 1 of Figs. 2-4, on which there is
to be mounted the plug 3 that the phase in the rotational
direction of the screw-cutting start position of male screw
portion 7 and the relative positional relation between the
phase in the rotational direction thereof and the orienta-
tion of ground electrode 33 are controlled by plug man-
agement gauge 11, when conducting a machining of plug
hole 2 in the production process of cylinder head 1, par-
ticularly when conducting a tapping work of female screw
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portion 10 of plug hole 2, it is controlled that the phase
in the rotational direction at the screw-cutting start posi-
tion of female screw portion 10 is at a particular position.
[0035] When conducting quality control of female
screw portion 10 in plug hole 2 on the side of this cylinder
head 1, there is used a screwed, plug hole management
gauge 15 with male screw portion 17 as shown in Fig.
11. This plug hole management gauge 15 is one pro-
duced by using the above-mentioned plug management
gauge 11 as a master gauge and, based on the plug
management gauge 11, copying this. Plug hole manage-
ment gauge 15 is formed with a stepped, shaft-form
gauge main body 16 as a main component to have a
large-diameter shaft portion 16a and a small-diameter
shaft portion 16b. Over a predetermined range on the
side of the opposite of large-diameter shaft portion 16a
from the position of small-diameter shaft portion 16b
which is nearest to large-diameter shaft portion 16a, male
screw portion 17 similar to male screw portion 7 on the
side of plug 3 is formed. Furthermore, large-diameter
shaft portion 16a and small-diameter shaft portion 16b
are formed at their respective shaft ends with two-sided,
width portions that become indicators of the after-men-
tioned ground electrode 33, that is, two-sided, width por-
tions 18, 19, which make it possible to conduct visual
inspection from outside.
[0036] As is explained based on Fig. 6, plug manage-
ment gauge 11 acting as a benchmark of this plug hole
management gauge 15 simulates a condition in which,
when tightened to plug 3 at mean of the specified torque
values, the orientation of ground electrode 33 on the side
of plug 3 indicates the center position of dispersion of the
orientation. Therefore, as shown in Fig. 11, when plug
hole management gauge 15 and plug management
gauge 11 are screwed with each other and tightened at
mean of the specified torque values, they are designed
so that the two-sided widths 13, 18 and 19 of them be-
come parallel with each other.
[0037] That is, as shown in Fig. 11, when screw ring-
form, plug management gauge 11, which functions as a
master gauge of plug hole management gauge 15, is
tightened relative to screw shaft-form, plug hole manage-
ment gauge 15 at mean of the specified torque values,
which is similar to that of the actual plug 3 to be seated
on stepped shoulder portion 20 of large-diameter shaft
portion 16a, two-sided width portions 18, 19 are each
formed to be parallel with the direction (orientation of
ground electrode 33), which is the phase in the rotational
direction of ground electrode 33. In other words, two-
sided width portion 13 of screw ring-form, plug manage-
ment gauge 11, which functions as a master gauge of
plug hole management gauge 15, is designed before-
hand as mentioned above to be parallel with the direction
(orientation of ground electrode 33), which is the phase
in the rotational direction of ground electrode 33, when
tightened to the actual plug 3. Therefore, as shown in
Fig. 11, they are so designed that, when plug manage-
ment gauge 11 is tightened to plug hole management

gauge 15 at mean of the specified torque values to be
seated on shoulder portion 20 of large-diameter shaft
portion 16a, two-sided width portion 13 of plug manage-
ment gauge 11 and two-sided width portions 18, 19 of
plug hole management gauge 15 become parallel with
each other.
[0038] Therefore, when conducting total inspection or
sampling inspection of plug hole 2 in the produced cyl-
inder head 1, as shown in Figs. 2 and 3 and Fig. 12, the
quality control is conducted by evaluation of whether or
not two-sided width portions 18, 19 of plug hole manage-
ment gauge 15, which become indicators of the orienta-
tion of ground electrode 33, are oriented in a particular
direction, when plug hole management gauge 15 alone,
with which plug management gauge 11 is not screwed,
is screwed into female screw portion 10 of plug hole 2
finished with mechanical working and tightened until an
arbitrary tightening torque (management torque) at which
the measurement direction becomes stable.
[0039] In this case, it is also possible that, for example,
another jig to function as an indicator is connected with
two-sided width portion 19 of plug hole management
gauge 15, which faces combustion chamber Q, and the
orientation of ground electrode 33 is indicated by angle
on the basis of a particular position on the side of the
combustion chamber.
[0040] Furthermore, an equivalent function is demon-
strated even by forming single, flat surfaces 28, 29, which
are parallel with the axis of gauge main body 16, as shown
in Fig. 13, in place of two-sided width portions 18, 19 of
plug hole management gauge 15 shown in Figs. 11 and
12.
[0041] Thus, quality control of plug 3 that the phase in
the rotational direction of the screw-cutting start position
of male screw portion 7 and the relative positional relation
between the phase in the rotation direction thereof and
the orientation of ground electrode 33 are specified be-
forehand is conducted by using screw ring-form, plug
management gauge 11, and in contrast quality control of
plug hole 2 on the side of cylinder head 1 that the phase
in the rotational direction of the screw-cutting start posi-
tion of female screw portion 10, into which plug 3 is
mounted, is specified beforehand is conducted by using
screw shaft-form, plug hole management gauge 15. With
this, ground electrode 33 on the side of plug 3, which
turns to face in combustion chamber Q , is always ori-
ented in the same specific direction only by tightening
plug 3 to plug hole 2 on the side of cylinder head 1 at a
specific torque value specified beforehand. As a result,
when conducting a quality control of plug 3 and plug hole
2 on the side of cylinder head 1, on which plug 3 is used
as a genuine component, it can efficiently and quantita-
tively be conducted by an easy method.
[0042] In particular, with respect to management of
plug 3 by plug management gauge 11, as mentioned
above, its management is conducted under the manage-
ment torque value smaller than the specified torque val-
ue. Therefore, it results in no crushing deformation of
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gasket 8 and no blockage of sealing performance of gas-
ket 8 itself.
[0043] Furthermore, with respect to plug hole manage-
ment gauge 15, it is produced by using plug management
gauge 11 as a master. Therefore, it becomes possible
to accurately produce the gauge to form a pair of male
and female. In this case, the material of cylinder head 1
having female screw portion 10 is different from the ma-
terial of screw ring-form, plug management gauge 11.
Therefore, even if plug 3 is tightened to plug management
gauge 11 at the specified torque value, to be accurate,
it turns into no reproduction of the condition of the case
in which plug 3 has actually been tightened to cylinder
head 1, that is, the orientation of ground electrode 33.
Regarding this point, in the above embodiment, previ-
ously considering the difference of material between the
gauge and cylinder head 1, it turns out to previously cor-
rect the deviation of the orientation of ground electrode
33 based on the difference of the material. Therefore,
the orientation of two-sided width portion 18, 19 of plug
hole management gauge 15 turns out to coincide with
the orientation of ground electrode 33 of plug 3 tightened
at the specified torque value. Thus, it becomes possible
to easily conduct quality assurance of each of plug 3 and
cylinder head 1 with high precision.
[0044] Herein, besides phase control of screw-cutting
start position of female screw portion 10 in the above-
mentioned plug hole 2, for example, when conducting a
sampling inspection of after-assembly cylinder head 1
having plug 3 mounted thereon, the above plug hole man-
agement gauge 15 can also be used to check whether
or not the orientation of ground electrode 33 on the side
of plug 3 is at the center position of its tolerance in the
case of tightening at mean value of the specified torque
values.
[0045] Furthermore, in the above embodiment, the re-
lation between plug 3 and plug hole 2 with which plug 3
is screwed has been explained as an example. Based
on its gist, the present invention can also be applied to
the management of similar parts, etc. besides plug.

Claims

1. A method for conducting quality control of a screwed
shaft component, the method being a method for pre-
viously managing a phase position in a rotational di-
rection when a screwed shaft component that dem-
onstrates a sealing function by plastic deformation
is tightened to a female screw portion, which is a
corresponding screwed hole, with a specified torque
value,
wherein a management torque value lower than the
specified torque value is previously determined,
wherein a screwed ring-form gauge that is capable
of being screwed on the screwed shaft component
is prepared,
wherein there are each provided, on the gauge, in-

dicators showing upper and lower limit positions of
a tolerance of the phase position in the rotational
direction in the screwed shaft component, when the
screwed shaft component and the gauge are
screwed together and tightened with the manage-
ment torque value,
wherein suitability of the phase position in the rota-
tional direction by whether or not a reference portion
at the phase position in the rotational direction in the
screwed shaft component is within a range of indi-
cators indicative of the upper and lower limit posi-
tions of the tolerance, when the screwed shaft com-
ponent and the gauge are screwed together and
tightened with the management torque value is eval-
uated.

2. The method for conducting quality control of a
screwed shaft component as claimed in claim 1,
wherein the screwed ring-form gauge is provided
with an indicator that is indicative of mean of toler-
ance with respect to a reference portion of the phase
position in the rotational direction in the screwed
shaft component when the screwed shaft compo-
nent has been tightened at mean of the specified
torque value.

3. The method for conducting quality control of a
screwed shaft component as claimed in claim 1 or
2, wherein the screwed shaft component is previous-
ly provided with a sealing component for achieving
sealing function by plastic deformation.

4. The method for conducting quality control of a
screwed shaft component as claimed in claim 3,
wherein the screwed shaft component is a spark plug
having a gasket as the sealing component and a
ground electrode as the reference portion of the
phase position in the rotational direction,
wherein, when the spark plug has been tightened to
a plug hole having a female screw portion at the
specified torque value, suitability of orientation of the
ground electrode is evaluated.

5. A gauge for conducting quality control of a screwed
shaft component, which is a screwed ring-form
gauge used for the method for conducting quality
control of the screwed shaft component as claimed
in claim 4,
wherein a gauge main body is provided with indica-
tors showing upper and lower limit positions of tol-
erance with respect to orientation of the ground elec-
trode in the spark plug, when the spark plug has been
tightened at a management torque value, and an in-
dicator showing mean of tolerance with respect to
orientation of the ground electrode in the spark plug,
when tightened at mean of the specified torque val-
ue.
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6. The gauge for conducting quality control of a
screwed shaft component as claimed in claim 5,
wherein the indicators showing the upper and lower
limit positions of the tolerance with respect to the
orientation of the ground electrode are marked lines
formed on the gauge main body by scribed lines, and
the indicator showing mean of tolerance with respect
to the orientation of the ground electrode is a two-
sided width portion formed on an outer peripheral
surface of the gauge main body.

7. A method for conducting quality control of a screw
hole, the method being a method for controlling a
screw-cutting start position of a female screw portion
so that a phase position in a rotational direction when
a screwed shaft component that demonstrates a
sealing function by plastic deformation has been
tightened to a female screw portion, which is a cor-
responding screwed hole, with a specified torque val-
ue,
wherein there is provided a screw shaft-form gauge
produced based on the screw ring-form gauge as
claimed in claim 2 as a master gauge,
wherein the indicator on a side of the screw ring-form
gauge, which shows mean of the tolerance has been
copied on this screw shaft-form gauge,
wherein suitability of screw-cutting start position of
the female screw portion is evaluated by whether or
not the indicator is at a particular phase position in
the rotational direction, when the screw shaft-form
gauge has been tightened to the female screw por-
tion, which is the corresponding screwed hole, at
mean of a specified torque value.

8. The method for conducting quality control of a screw
hole as claimed in claim 7, wherein the screw shaft
component is previously provided with a sealing
component that demonstrates a sealing function by
plastic deformation.

9. The method for conducting quality control of a screw
hole as claimed in claim 8, wherein the screw shaft
component is a spark plug having a gasket as the
sealing component and a ground electrode as a ref-
erence portion at a phase position in the rotational
direction,
wherein suitability of the screw-cutting start position
of the female screw portion, into which spark plug is
tightened, is evaluated.

10. A gauge for conducting quality control of a female
screw, which is the screw shaft-form gauge used for
the method for conducting quality control of the
screw hole as claimed in claim 9,
wherein, with respect to a stepped, shaft-form,
gauge main body comprising a large-diameter shaft
portion and a small-diameter shaft portion, a male
screw portion is formed over a predetermined range

on the side of opposite of the large-diameter shaft
portion from a position of the small-diameter shaft
portion which is nearest to the large-diameter shaft
portion,
wherein a single flat surface or a two-sided width
portion, which is parallel with a shaft center, is formed
on an outer peripheral surface of a shaft end by cop-
ying an indicator on a side of the screw ring-form
gauge, which shows mean of the tolerance.

11. A quality control gauge set comprising the gauge for
quality control as claimed in claim 6, and the gauge
for quality control as claimed in claim 10.
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